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A. TITLE OF INVESTIGATION: Feasibility Study for Locating Village Sites

by Satellite Remote Sensing Techniques

B. PRINCIPAL INVESTIGATOR/GSFC ID: Dr. John P. Cook/UN 597

C. PROBLEMS IMPEDING INVESTIGATION: None

D. PROGRESS REPORT:

1. Accomplishments during reporting period. This project is attempting

to locate archaeological village sites by means of digital print-out

of signatures generated by multispectral analysis. We believe this

may be possible because of the characteristic vegetation found on

such sites. Our semi-annual report detailed the results of the

digital print out our first generation signatures. (Signatures

were developed for known archaeological village sites, lakes, rivers,

willows, trees, grass, bare ground, etc.). Since that time we have

developed the investigation along three separate but related avenues:

a. Village location determination. Reference to portions of the

digital print-out illustrated in our semi-annual report will

show that several known village sites were identified. In

addition to these, several possible sites were identified

located at positions which appeared likely in terms of proximity

to water, etc. A search of old maps and records has been made

to determine whether there is any validity to these identifications.

We have found evidence supporting several of these identifications.

The most striking agreement was found in the vicinity of the

-t

_



present village of Kaltag. The digital print-out indicated a

large former village site at the downstream end of an island

in the Yukon River which is located just upstream from Kaltag.

We have found from U.S. Army exploration records that circa

1890, that location was the site of "Khaltag". Several other

known former village sites have been also tentatively identified

in this manner. This work is continuing.

b. Signature Improvement. By means of a borrowed zoom transfer

scope, we are comparing the digital print-out with the NASA-

provided aerial photography of the test area. We are seeking

to improve vegetation signatures as well as archaeological site

signatures. Not all archaeological site signatures appeared

at reasonable locations on the print-out. In this work, we are

attempting to change the signature definitions to eliminate

these identifications and retain known sites. In order to do

this, a 1290 picel area is being analyzed by direct methods.

c. Semi-automatic methods of signature identification. In

conjunction with U of A ERTS project no. 1, we have worked

with the development of a computer program which lists the

number of picels with each reflectance level for each band

within a defined portion of an ERTS scene. We expect this

information to aid us in definition of signatures and other

analytical approaches. Shown here is a histogram print-out

of this information for bands 4 through 7 for first, the small

area being analyzed above, and second, for a large 512 by 512

picel area containing that area. The histograms are semi-

logarithmic.

2



Although this work has just been completed and the results

not completely analyzed, inspection of the histograms for band

4 (CDU file number 4 on the print-out) shows that for the small

area (1290 picels) there are only seven significant intensity

levels while for the larger 512 by 512 (26, 2144 picel) area,

there are from three to four times as many intensity levels

represented. More significantly, for the small area no signature

domains appear obvious while for the larger area, there are two

groupings of intensity levels which appear to represent dominant

features. Further, note that the small area histogram agrees

with the upper portion of the large area histogram--even to

the point that intensity level 16 appears most frequently.

However, there is no correlation between the lower portion of

these histograms. There is a -large range of intensity levels

represented on the large area histogram not indicated on the

small area histogram. This indicates that the area was not

homogeneous and that band 4 is more useful for signatures than

one may have thought on the basis of the small area histogram.

Examination of the large area histogram shows an unusual number

of picels with intensity level 60. It remains to be seen

whether this is significant or the result of statistics.

Similarly, the histograms for bands 5, 6 and 7 can be compared.

2. Plans for next reporting period: Generally, we intend to persue

these three avenues of approach to produce better signatures for

surface features including archaeological sites. Method (a) will

be used to find as many known sites within the test area as possible.

Method (b) will be used to improve signatures on a picel-by-picel

3



examination basis and method (c) will be used to improve signatures

from the standpoint of information analysis. One specific example

will be given as part of method (b), a series of two-dimensional

"cross-plots" will be made showing the relationship in reflected

intensities between two bands. (These are then two-dimensional

projections of the four-space intensity function). By this means

it is hoped to better define signature domains. If the results

appear worthwhile, a computer program may be written to perform

this type of plot.

The projected result of the next reporting period is a computer

signature print-out of the Kaltag test area using what we judge

to be the best signatures obtainable.

E. SIGNIFICANT RESULTS: (see attached sheet)

F. PUBLICATIONS:

a) IN PREPARATION: A paper will be offered for presentation at the

24th Alaskan Science Conference August 17, 1973

b) IN PRESS: None

c) PUBLISHED: None

G. RECOMMENDATIONS: None

H. CHANGES IN STANDING ORDER FORMS: None

I. ERTS IMAGE DESCRIPTION FORMS: No ERTS data received this reporting period.

J. DATA REQUEST FORMS: None
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